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An Evaluation of Stream Quality Problems in the
Vicinity of Jones Chemical, Monguagon Creek,
Riverview, Michigan ..

February, 1980

On February 12, 1980, Jack Bails, Chief, Environmental Enforcement Division,
requested by meme," an evaluation of the impacts of unpermitted discharges
from Jones Chemical on Monguagon Creek's sediments and aquatic organisms.
As requested, the stream was surveyed during the week of February 18, 1980.

The impacts of the large upstream. Pennwalt Corporatlon dlscharge, were of
necessity, also evaluated. = =

FINDINGS

1. The discharge of very high concentrations (more than 1,000 mg/l) of
extrazely toxic chlorine from Jones Chemiczl via an unpermitted discharge
has severely damaged Monguagon Creek. Macroscopic bottom dwelling stream
life was zbsent downstream from the discharge for at least 0.15 ka
(kilczeters). -

2. Toxi: heavy metals have been discharged from Jones Chemiczl as sediment
conzzatrations of zinc (18,000 mg/kg) and lead (920 mg/kg) were markedly
elevz=ted below the discharge and were also found at high levels in a
discharge sump at the facility

3. One dead and one distressed fish (gizzard shad) were observed in Monguagon
Creek below the Jones Chemical discharge. No other fish were observed.

. -The potential for untreated human waste discharges to Monguagon Creek from
- Jones Chemical was apparent as toilet tissue was observed in the unpermltted
- discharge containing chlorine. High fecal coliform counts were also
found at an in—plant sump connected with the discharge pipe. .
5a Suspended sollds in funoff from Jones Chemlcal were high (490 mg/l) and
forzmed an obvious deposit on the bottom of Monguagon Creek.

2. 6. *Pennwalt Corporation s dlscharge upstream of Jones Chemical is apparen:l;

-=- the major source of PCB's-and oils -in Monguagon Creek sediments)-and is
: also a significant source'of toxic heavy metals.  Most sediment’contaminants
*.in aress impacted by the Pennwalt dlscharoe etceeded the U S EPA "heav1ly
polluted" levels for dredge spoils. ‘ - :

7. A visible sheen of o0il was observed on Monzuagon Creek downstream of the
Penawzlt Corporation's discharge (006) at all times durlng the study - This
is a v1olat10n of their NPDES permit No. MID002381. - : -

8. The Pennwalt Corporation's discharge causad some damage to Monguazon Creek
as indicated by the numbers, kinds and weight of macroseoplc bottom dwelling
orvanls'ns .
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9. Monguagon Creek, upstream of the Pennwalt Corporation and Jones Chemical
discharges, is a degraded stream with limited numbers and kinds of
bottom dwelling organisms. 0Oils and some heavy metals in these sediments
exceeded U.S. EPA "heavily polluted" levels but were considerably lower
than those found downstream. Urban runoff, oil spills or unknown discharges
are possible sources for contaminants. Bt
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' RECOMMENDATTONS - :--:::
1. The discharge of chlorine and heavy metais from Jones Chemical to Monguagon
Creek should be eliminated or reduced significantly to acceptable concen-
.trations. Sediments in this facility's stormwater rumoff should be
controlled. -Discharge of untreated human wastes to the in-plant sump should
. cease. - 2 hmn o . . ‘ :

5 ‘The highly contamlnated sedlments should be tembved from Yonguagon Creek
from Pennwalt's discharge to the Detroit River.

3. The Pennwalt Corporation's waste treatment should be upgraded to meet
NPDES permit limits.

4. A sediment and biological survey should be conducted upstream of this
Mongaugon Creek study area to determine other source(s) of sedimext
contaminants.

METHODS

Stream bottom dwelling animals (beathic macroinvertebrates), sadiments, water
and selected discharges of concern in the lower reaches of Monguagon Creek
in the vicinity of Jones Chemiczl and the Pennwalt Corporation were sampled
from a boat on February 20, 1980. All samples were maintained in chain of
custody. >

Five stations were established (Figure 1). Station A was the most upstream
station (stream km 1.38).and located outside the area of impact of Pennwalt's
discharge (station B - km 1.20). Station C (km 0.75) was immediately unstream
of the Jones Chemical discharges while Station D (km 0.68) was immediately
downstream. Station E (km 0.53) was further downstream where mixing appeared
-complete and upstream of other discharges. Storm sewers and runoff from roads,
coal piles and the industrialized vicinity enter Monguagon Creek in the 0.53 km
before its confluences.  with the Trenton Channel (Detroit River)..—~-

--Water samples were handled and preserved according:-to U.S. EPA approved methods.
- Analysis for fecal coliform baccerla and suspended.solids were completed in the

-Environmental Protection Bureau (EPB)- laboratory -in Lansing.::Chlorine analysis
‘was completed:at the nearby Wayne County:Public Works laboratory. because of
this element's instability over relatively short time pericds. -- ":-

Sediment and benthic macroinvertebrate samples were collected with a petite
_ponar bottom grab (15 cm x 15 cm). A 250 ml wide mouth bottle of sediment was
collected, kept cool and returned to the EPB laboratory for analysis. Single
sediment samples were collected near midstream at stations where a point source
of pollution was judged not to have an effect along one streambank (stations A,
B and E). At stations C and D a sediment sample was collected near each bank

(Figure 2).
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Figure 1. Location and sampling stations on Monguagon Creox HWayne County,
Michigan. February 20. 1980.
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Figure 2. Detai]ed' sampling locations for water, sediments and benthic
macroinvertebrates in Monguagon Creek, Wayne County, Michigan,
February gO, ]9{30. : O
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Macroinvertebrate samples were collected on transects across Monguagon Creek.
Samples were collected at points equidistant from the streambanks and each
. other along the transect. Three macroinvertebrate samples were taken where
.- the stream was relatively narrow (stations A, B and E) while five sample: were
_collected at stations C and D. : - - SR - 2% path:
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Samples taken with the poaar bot tom grab were emptied into a small plastlc tub
‘to_fae1litate sample transfer into plastic bags. Samples were kepnt cool and
returned to the Water Quality Division Biology Laboratory where they were
washed in a U.S. Standard 30 mesh sieve bucket the following dav. Sample remains
after sieving were placed in widemouth quart jars and preserved with formalin.
Animals were -later removed from the sample using a 4x sorting lzns, identified

~and counted with the aid of a dissecting microscope and weighed. -All values
have been multiplied by a- correction factor (43) to convert raw data to
numbers or grams weight per square meter. . Animals to be weighed were placed
on a3 paper towel for about a minute to remove water and weighed to the nearest

‘ 0.01 gram on a Mettler balance Model P162. After weighing, the znimals were e
placed in a permanent storage solution in 4 dram screw top vials and retained under
lock and key for further reference if necessary.

: oy bBrow

At each sampling site a station card was filled out to record general obvervations
and/or conditions at the tize. Photographs were also taken upstream and downstreazm
from each sampling station. Photos from stations D and E were not usable beczuse
of accidental film exposure.

BACKGROUXND

Monguagon Creek is located in southeastern Michigan in Wayne County and flows
to the Trenton Channel (Detroit River) near Grosse Ile. The creek is named
Euntington Creek on the USGS Wyandotte quadrangle 7.5 minute topographic map
of 1973. Although not named on official Michigan County maps, Monguagon Creek
. is the recognized local name and appears on NPDES discharge pemts.
Monguagon Creek is a first order stream (lacks trlbutarles) and has a tocal
length of about 4.2 km. 'The once in 10 year 7-day low flow has been estimated
—atidrl m /day. The stream flows from its headwaters northeast to Riverview
..~ then west to the Detroit River. About 1.2 km upstream from its Detroit River
confluence, the Pennwalt Corporation discharges 32,700 m®/day of treated
. wastewatér via discharge 006 under an NPDES permit (number MI0002381). A half
“.. ~“ikilometer downstream, Jones Chemical had two unpermitted dischargzes. Additional
water and-contaminants enter the-stream from stormsewer discharges and urban or
industrial runoff ‘both upstream ‘and downstream of the study area.- St
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Most of the stream in Riverview has been enclosed. All of the stream has
been channelized for drainage improvement and some sections have been dredged
more than once to remove accumulated materials. In the 1950's, raw sewage
from Riverview was discharzed into the creek and extensive fish kills occurred
on occasion (Robert Parker — personal communication). Sewage discharges have
since been removed.

The unpermitted discharge from Jones Chemical to Monguagon Creek was found
during an aerial reconnaissance flight on December 17, 1979 by William Murpny,

L —
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Environmental Enforcement Division, Department of Natural Resources (DNR).

Photographs of the area taken at that time clearly show a discharge plume into

the creek (DVR Exhibit No.._) : :

Since the discovery of the unpermitted Jones Chemical and prior ‘to this study,

sampling of the discharge, waste streams in the facility and the creek were

undertaken. Lawrence Epskamp, District 14 Conservation Officer, Law Division

collected water samples upstream and downstream of the discharge and from the

- surface and bottom of the discharge oa February 9, 1980." The pH of the discharge
"was 11.3 at its surface and 15.7 at the bottom. ~Both are extregpely alkaline

pH values and would not be permitted. Sodium (9100 mg/l), chlorides (7400 mg/1)
and sulfates (320 mg/l) were very high (Appendix I) in this discharge. ]

William Stone, Dlstrict ;£ Wster Quality D1v131on, accompanied by William Murphy,
collected water and sediment samples within the Jones Chemical facility omn
February 14,:1980. An in-plant sump had extremely high levels of irom-

- (280,000 mg/xg), lead (3400.mg/kg), and zinc (1500 mg/kg) -in the semi-fluid
‘sediments in the sump bottom (Apprndix II). Chlorine ranged from high to very

high in six of seven locations sampled within the facility. Chlorides and sodium

followed a similar pattern to chlorine, with the water designated "pipe to sump”,

field ID nu=ber one (1) and having the lowest valuss and the sample designated

"from NaOCl product tank", field ID number seven (7) having the highest value
(Appendix III). Very high coliform bacteria couats were found in samples from

an outside sump and indicated that untresated humaa wastes (Appendix IV) were
in the Jonss Chemical wastewaters prior to discharge.

White (1979) evaluated Penmwalt's discharge (00€) as to its potential toxic
effects on acuatic animals in Monguragon Creek and concluded that toxic conditions
would exist as a result of the discharge. She found the NPDES permit limits for
BODs, suspencded solids and ammonia were exceeded and recommended that Pennwalt's
NPDES permit limitations for ammonia. and pH be revised.

; RESULTS AND DISCUSSION

Whter'Qgelitv

During the biological survey, water samples were collected and analysed for
chlorine by staff of the nearby Wayne County Public Works laboratory. Sample
#2 was collected in Pennwalt's discharge (station B) and had 4.3 mg/l total
chlorine (Appendix V). Above Jones Chemical (#3, station C) only free chlorine
at 0.1 mg/l was detected. The Jones Chemical discharge (#4) had 9900 mg/l
“total . chlorine.. The pH of the discharge at the time, as estimated by indicator

<~ .paper, was approximately 12. . No discharge plume was evident in the stream during

this study probably .as.a.result of reduced.flows. . -Downstream at station E (#5)
free chlorine decreased to 0.4 mg/1 and total chlorine to 1.4 mg/l (PPM equals
-mg/1) even under reduced discharge flows.. -~ *~ =i y3-=s3

i- B 25 e

sFeagD Smo s mmmm - S LT e S

Recommended concentrations of total chlorine in dlscharges is 0.024 mg/l at the
edge of the mixing zone and concentrations of chlorine are not to exceed
0.5 mg/1 in the discharge in Michigan. Chlorine is a very toxic substance (Brungs,
1976), and should be greatly reduced in the Jones Chemical discharge as it was almos
20,000 times the discharge concentration limit. Chlorine concentrations should -
~also be reduced in the Pennwalt discharge to acceptable levels.
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An oil sheen was observed in the Pennwalt discharge channel and at all downstream
stations during this study (Appendices X-XIII). This is in violation of the
NPDES discharge permit which stipulates "no visible film" in Monguagon Creek.

A single water sample collected February 20, 1980 from a 15 em (6 inch) diameter
steel pipe (#1 discharge) apparently discharging stormwater runoff .and/or

snow melt at the time, had 490 mg/l suspended solids (lab sheet not included) and

resulted in sediment deposition in the stream (Figure 3). Some control measures
should be sought for this discharge.

Another water sample was taken from the other Jones Chemical discharge (22

in which the extremely high levels of chlorine were found and analyzed for fecal

coliform bacteria. Counts of fecal bacteria were less than 100 per 100 wl as

would be expected with high levels of chlorine (Appendix IV). Toilet pzper was

seen in the effluent at the time of sampling (Appendices XI and XII). Whenever
v chlorine was not being discharged, raw sewage could have been discharged. 1In

either case, treatment of human wastes would have been inadequate.
.-\‘ " - - " 2 * . -

. Sediment Contaminants

Substances such as heavy metals, oils and synthetic organic compounds which

are relatively inscluzble in water will usually be found in strezm or lzx=
sediments at concentrations many times higher than can be found in the wz:er.
Contaminants of this type will also remain bound in sediments for extends2

time periods and thus reflect past discharges of contaminants. Many of these
sediment contaminants are toxic tc aquatic life when cbnceatrations -rz2 zlsvated.

Presently, the degree of sediment contamination or its pollutional siz:<us is
based on the 1977 EPA dradge spoils criteria.

Using EPA's criteria as a basis for comparison, all stations had "heaviir
polluted" sediments for a number of parameters. At station A, oil (3507 =g/kg)
arsenic (12 mg/kg), zinc (440 mg/kg), lead (90 mg/kg), irom (25,000 mg/kz),
copper (50 mg/kg) and PCB (10 mg/kg) (Appendix VI) were the contaminants zbove
the non-polluted level of the EPA (1977) dredge spoils criteria (Appendix VII).
. These sediment contaminants have probably reached Monguagon Creek via urdan

runoff or discharges upstream in the City of Riverview or from landfills and
nearby industrialized areas. : '

In Pennwalt's discharge channel (station B) and downstream at station C every
parameter, except.iron, at least doubled in concentration in sediments. In
addition, cyanide.(5-6 mg/kg), cadmium (6-10 mg/kg), nickel (90-120 mg/kg),
and mercury (2 mg/kg) were found at "heavily polluted" areas.

Immediately downstream of the Jones Chemical discharges most sediment ccntaminant
concentrations (station D) were similar to those found upstream. at Station A or C.
However, higher concentrations of copper, iron, nickel, lead, zinc and :iaganese
existad in the sample collected nearest Jones Chemical. Zinc values wera 4700 wg/ke
in this sample and 2500 mg/kg in the sample across the stream. As indicated

before by Stone's data, the Jones Chemical discharge probably contained aigh

levels of lead, zinc and iron. Zinc was apparently being precipitated quickly

once it reached the stream and other metals at lower rates.

Downstream at station E the concentration of lead (920 mg/kg), nickel (230 mg/kg),
copper (250 mg/kg), chromium (390 mg/kg), cadmium (10 mg/kg) and cyanidz (12 mg/kg)
about doubled again. Zinc was found at 18,000 mg/kg, an extremely high sediment

D ——
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FIGURE 3. Discharge (#1) from Jones Chemical bearing suspended and settleable

.. .. . solids, with associated deposition in Monguacon Creek. Feb
.. ... Photograph by Frank Horvatg. e > o s bt
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concentration. These very high levels of contaminants probably existed at

this location mainly as a result of discharges from Pennwalt and Jones Chemical.
The marked increase in certain of the above parameters in downstream sediments
at station E was probably the result of additional loadings of heavy metals

from Jones Chemical and the chemical reaction and precipitation of these
substances after the highly chlorinated Jones Chemical discharge were mixed with
the receiving waters. -

Macroinvertebrates

Anima]l commumities living in or on the bottom of- lakes and streams are the best
indicators of aquatic environmental conditions. These animal communities are
ubiquitous in undisturbed streams. Benthic or bottom dwelling animal species
which together constitute a benthic community live most or all of their lives
in the water. Aguatic insects, with rare exception, leave the water for short
periods to mate and lay eggs but their immature larval stages may exist for
more than a year in an aquatic environment. Aquatic worms (oligochaetes) spend
all their lives in the aquatic environment. During this extended period of
aquatic development they react to a myriad of physical and chemical parameters
and thus are indicators of past environmental conditicas.

A strezn comparable in size to Monguagon Creek, under relatively unmodified
strezm conditiens, would have benthic commmities made up of many species of
animals without 2 dominant species or specizs group. Biomass (veiOht per

unit zr2a) weould usually be at 1ﬁterned1et— levels (10-50 gm/m wet weight) and
distributed ==cng a number of species. ' Macroinvertebrate density (number per
unit arez) would usuzlly range from 1-5000/m?. Discharges of pollutants in
sufficiant quantities results in marked and easily detectad changes in benthic
community structure. Sensitive species or species groups are climinated and

the benthic community becomes dominated by more pollution toleraant forms.

Under zcderataly polluted conditions some forms may thus reach extreme densities
and biomass. If pollution is increased further, all the above benthos parzmeters
decreass. Im the most extreme situations benthic communities are absent.

The macroinvertebrate communities of Monguaoon Creek indicated a degraded to higz=l
degraded stream condition (Figure 4). Pollution tolerant organisms dominated

the macroin ertebrate community in the study area. Oligochaetes or aquatic worzs
;omprised‘more than 90 percent of all the macroinvertebrates collected both in
terms of ‘density and biomass (Appendix VIII). Only at station A were
significant numbers of midges (Procladius) collécted. This animal feeds on worzs
but is less tolerant oﬁ_extreﬁe environmental stress than oligochaetes.

Macroinvertebrate densities decreased from almost 24,000/m” at station A to

318/m? at stztion D. ‘No macroinvertebrates were found at stationm E nor in the
three samples closest to the Jones Chemical discharge at station D.

Fish

Only two fish (gizzard shad) were observed in this shallow, open stream. Even
this was surprising under the conditions. One dead gizzard shad was found just
below the Jones Chemical discharge. Apparsntly the fish had died recently as

deterioration was not evident. The second fish was disoriented and swimming in

circles as it moved downstream in the vici iaity of statica E. Totalchigripge. =
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Figuré 4, Areas of degradation in Mongﬁééor‘x Creek, Wayne County, Michigan

February 20, 1980 based on benthic macroinverteb_rate communi ty
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dééth in less than half an hour (Mattice and Zittel, 1976).

.. ... " . SUMMARY AND CONCLUSIONS

Benthic animals communities, or their absence in Monguagon Creek indicatad stream
conditions that ranged from degraded to completely degraded. Degradation or damage
to the benthic communities was associated with high concentrations of sediment
contaminants such as oils, toxic heavy metals, cyanide and high concentrations

of chlorine in the water. Similar responses of benthic communities to such
contaminants have been observed many times before (Mackenthun, 1969). Recently,
Wentsel and McIntosh (1977) also found oligochaete dominated benthic communities
where heavy metals in lake sediments were extremely high (cadmium-996 mg/kg,
zinc-14,033 mg/kg, and chremium-2106 mg/kg) and midge larvae were present only
where heavy metals decreased ir the sediment. Given the concentrations of sediment
contaminants in Monguagon Creek, it is improbable that the elimination of the
benthic community downstream of the Jones Chemical discharge was due only to

their discharge of heavy metals. The pattern of benthos elimination closely
approximated the area of stream bottom impacted by the plume from the Jones
Chemical unpermitted discharge with very high concentrations of extremely toxic
chlorine. It is therefore very reasonable to concluds that a minimum of 0.15 km

of Monguagon Creek has been damaged as a result of the unpermitted Jones Chemical
discharge.

Damage to Monguazon Creek undoubtedly also extends for the remaining 0.7 kam to
its confluence with the Trenton Channel. Sedizent contaminants would surely
remain at or zbove concentrations similar to those fcund downstream of the
Pennwalt discharge, as most of these substances dc nct biodegrzde readily and
channel erosion processes tend to transport sediments downstream. It is not
certain however, that the macroinvertebrate community has been eliminated in
this lower str=axa reach nor could any or all damage be blamed with certainty om
the upstream discharges. Storm sewers and runoff from streets, coal piles and
the surrounding area would have degrading effects in the lower stream reach.
Furthermore, it is not certain whether chlorine concentrations have been at toxic
concentrations to the Trenton Channel in the past because chlorine readily
reacts and Josas its toxicity. '

In order to expadite the recovery of Monguagon Creek several actioms should be
undertaken. A study of Monguagon Creek upstream of the study site and in
Riverview should be undertaken to determine the source(s) of stream contaminants.
Pennwalt's wastawater treatment should be upgraded to meet NPDES requirements and
the Jones Chexical discharges should either be eliminated or adequate treatment
be provided to protect Momguagon Creek. In addition, the highly contaminated
sediments dowastream of Pennwalt and Jones Chemical should be removed, not only
to facilitate stream recovery but to prevent their discharge to the Trenton
Channel. y
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Field Work By: William Murphy, Enforcement Investigator,
.. Enfironmental Enforcement Division
Frank Horvath, Aquatic Biologist,
Water Quality Division F
© Elwin Evans, Aquatic Biologist,
. Water Quality Division

Report By: Elwin Evans, PhD -
Aquatic Biologist
Biology Section
Water Quality Division
Department of Natural Resources
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Ct.ester Wozniak
Azwmrsant Mar25ing Due_ctor,
Crrector of AZmumstration

Joha E. Breen &
Dizeciar of Lejal Services

John ¥/, Hubert
Oereziar of Ficancs

Rex McCormick
Depusty Secretary
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Wayne N A /7
County :\\\ ;} el
Public “J7 &7
Works : - sfesis

e, / '.::,;\'/7--—-—-; =

”

- Ca Februvary 20, 1980, 3:00 p.o. 211
‘of Naturzl Resources brought iz Iowr
residual chlorine., The sazples wars
of za hour of znalysis.

I tested the samples as o=

#2 0.5 BB MS
¥3 0.1 PN
4 9500 -
£5 0.4 PPN

Hurphy of tha Department
sa=ples to bz tested for
collected within one half

ne k.3 PO tatal chiorzine
n2

ae G500 2.P.M. total chlorine
ne 1.4 P.2.M. total ch_orine

All sz—ples tested using D.P.D. ==2t30d of chlorine anzlysis.

The=zs Saceas, Chemist

e
naToe

County Pudlic Works

TS/cla

s . vm
- 3
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APPENDIX VI

Sediment contaminants in Mon?uagon (Huntington) Creek, Riverview, Wayne County

in milligrams per kilogram§ (mg/kg) dry weight unless otherwise indicated.

- Total

Solids
4

PCB ;
1260 . Cn Cd

Cr

Cu Fe

N1

Ph In

i

. Michigan, February 20, 1980, A1l valves

Ot*G

Hg o1

Statfon A

0.18 km'upstream
Pennwalt's Discharge
mid channel

Station B

in Pennwalt's Discharge

Channel, mid cnannel

ation C

w
~

l

05 km upstream

ne's Chemical Discharge
J.C., side

across stream

0.
Jo

Station D

0.02 km downstream

Jone's Chemical Discharge
J.C. side
across stream

Statfon E

0.17 downstream
Jone's Chemical Discharge
mid channel

-

61

57

32

54

32

U.S. EPA 1977 Dredge Spoils Criteria

* moderately polluted
** heavily polluted

E. 2
i

10.0% <« 2

26,0 6% - 5

M

20.0** i i
3.2 i | il

.6 O
1 a5

-1 3

6.1 124% 10%+

25%

‘ﬁott

140%*
230

160**
160**

390**

50% 25,000**

110** 32,000**

110** 37,000**
130** 29,000**

130** 33,000**
110** 3}.000*'

250** 38,000**

17

120%*

go**
)

130+
110%*

230**

90%*  440*%

420** 2,800**

690**  340%*
560%* 2,800%*

640%* 4,700%*

S90** . 2,500%*

920**18,000** -

380* |

490 g

570%*
360%

18%*
33ti

530%%. 5%+
500%* : 26**

.4

S60°Y. . 20

<1 5.500%*

<1 12,000**

<1 10,000**
2**  20,000**

<1 11,000**
™ 1250007

T 12,000

ecology and environment
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DENDIX VIT
April 1977 U.S. EPA Dredaend Snoil Dispocal Criteria Classification
; Guidelires for Great Lakes Harbor Values in mg/kg dry weight,
; values otherwise noted. < i
{ - 3 —~
Kon Moderately  leavily
“arame ter : Polluted Polluted Polluted
velatile solids % 3 _ <5 5-8 >8
D , <40,000 40-£0,000 >80,000
T <1,000 1,000-2,000 >2,000
il & Grease (Hexane Jo‘ub1cs) <1,000 1,000-2,C00 >2,000
aad ' , o <40 . 40-60 - =+ >60
Inc <90 90-200 >290
= <75 75-296 - >200
zantae <0.10 0.10-0.25 >0.25
hosphorus <420 - 420-650 >650
~on <17,000 . 17,000-25,000 >25,000
ckel <20 20-50 >50
inganese : <300 300-5380 >500
'senic : <3 3-3 >8
dmiusi =i *® >6
ATomiun <5 . 25-75 =2 >7&
ariun _ <20 20-00 >60
Spper <25 25--59 ->50
Breury >1
btal PCB's ** : . : >10

4 Lover 1imits not established
* The pollutional stztus of sediments with total PCB concentrations between
1 and 10 mg/kg dry weight will be determined on a case-by-case basis.




Appendix VIII

(15 x 15 em) 1n Monguagon (Huntington) Creek near Riverview, Wayne County, Michigan, February 20, 1980,

Estimated numbers and wet weight of benthic macroinvertebrates per square meter from samples collected with a petite ponar

c

Station A B ' B
- 0.18 km upstream in Pennwalt's 3 0.05 km upstream =
Location Pennwalt Discharge Discharge Ch:unnel .~ Jones's Chemical Discharge §
Sample Humber A-1 © A-2 A-3 B-1 B-2 n-3 c-1 Cc-2 ' C-3 C-4 ~ C-5 =
campling Scdiment unconsolidated black gravel clay clay organic organic ! clay clay organic 2
Characteristics organic; detritus ooze organic  organic soft qray soft detritus soft clay &
Macroinvertebrate Taxa :
0liqochaetes 3,268 54,825 7,740 17,501 1,331 5,418 5,848 8,428 2,623 1,290 258
viet weight 2.6 67.1 6.7 11.4 1.9 7.4 5.6 5.8 : 2.0 2.0 . 0.2
llematodes 473 - 43 .
vwet weight 0.4 0.01
Chironomids
Procladius 1,032 3,354 m7
wet welght L RY 1.0 0.6 ;
~N
Estimated no./m? 4,300 58,625 8,557 5,891 =}
Estimated wet wt./m? 3.5 68.5 7.3 5.61 '
Average no./m? 23,836 8,084 3,689
Average wet wt./m’ 26.4 6.9 31
Averaqge organism wet wt, 0.001 0.0009 0.0008
Statfon D
Location 0.02 km downstream 0.17 km downstream
Jone's Chemical Discharge Hone's Chemical Discharge
Sample Humber D-1 D-2 D-3 D-4 D-5 E-1 E-2 E-3
Sampling Sediment sand clay black gray clay | organic organic clay
Characteristics organic sand fine black hlack black black gray ;
black organic___organic___ organic _ orqanié detritus ~ floc
Nacroinvertebrate Taxa £
@
011gachaetes 0 0 0 129 1,462 0 0 0 g
wet weight 0 0 0 0.1 1.6 0 0 0 B
[stimated no./m? 0 0 0 0 0 0 %
Fstimated wet wt./m? 0 0 0 0 0 0 2
Average no./m? 318 0
Average wet wt./m? 0.3 0
Average organism wet wt. 0.0009 0
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APPENDIX 1X

MICHICAY DTPAZ “‘c.'ﬁ ar rat.saL
WATER QUALITY JIVIZING

sjeded pajoAdsei.

BI0UL0GY SECT!
STREMN PROELEN | ASSESSHENT

Station Numher - Investigater{s) - E(’f‘ a5 /Jaf,vf' e e ] V
: 3 . S : AR
ate 22 170, &I ne (232 . PHOTOGRAZH mevseR__ /) /J W - e :
BOOY OF WATER AINGv/i o0& @k woatin__ LIvERVIE L)
county_ /4 PALST s =mcrye ands_ S L & IES PO,
REASON FOR SURVEY \7:// SC CoyEmicr -~ PEN /\Iv'./;: L ~ D EALSE IMF/?(,TS
YICINITY LAND USE: Mostly Forest Mastly trban Mostly Aqriculture — — Otner__ JA 0§ ip” 1a% i
AVE. STREAY uIOTH__ 7 2 AE. STRER O0EPTH_g, S~ w vaoamr_$0. [les  smM /: o
STREAM SHADING: Coen Partly Open Shaded " STREAM TYPE: Coldwater  warmwater
WATER TE®._ 5 °C ARTE®._& °C_ _ WEATHER: Sunny—Partly Cloudy-Cloudy— Rainy 31 u/s: Yes %o km
CHANNELIZED: Yes %o CHEGEL EROSION: Mone — Slight — PModerate — _Severe __ KISS WATER MARK 0-.’_6 m
‘ SECCHI DISC TRANS: — = TURSIDiTY: _Clear— Sligntiy Turbid — Turdid — Opague “ATER COLOR
WATER Q0ORS: Nermal Sewage Petroleua Chazical Cer
SURFACZ 0QILS: Ngre Slick Sheen Globs Tlezks
SEDIMZNT ODSRS: Sormai Sewage Petroleua Cheaical Anser=cic Otner Lol
SEJ"'";T OILS.. Adseng Slight 5 ¥clerate Profocz 7o /'(:S o
JEPCSITS: SluZze Sawdust - Paperfiter Sand Relict Sheils Sther_ L LSS
ARE TAz u..-:iS £33 &F 3T5ES P08 ARE MIT JESPLY {13IDCZL IN SUSITRATE 5LATK? = NO N
FiS . ¥
SLSSTRATE =iy GIAFACTERISTICS PEACEMT M 1! SUSSTRATE =2222TeRISTICS 3
Ti?E =/33¢ 42 syrs SAHPLING ARZA TYPE > SIZE SAMPLINS A22A

8OULTERS” 1.2 256 5= ( 107) dia. Ay Siick zzezure

(>3 fps)
RUSBLE”_____ >0.6 62-255 ma ( 2.1-10") dia. .HARL Crey, s==11 fragments

(>2 fps)

. GRAVEL* >0.3 2-55 = (0.1-2.5") dia. DETRITUS  Sticks. wood, coarse 5'

(>1 fps) planz =2:=rials
SAND v 0.2 0.03-2.00 om dia. = FIBROUS Parti2 y dacomposed

(>0.7 fps) ritzy texture x PEAT plast sazerial
SILT >0.12 0.034-0.005 =m dia. PULPY Finel» z3vidad plant

(>0.4 r.s) PEAT gazz—a’ . parts

e | T a Shgng 9 o indisTzmuishatle
MUCx-MUD 0.12 biack. very find organic

: (-0.3 fps) : LUGS & STICKS

*INSEDDECHESS: 0 = ROME 1= 1/3 0% LESS 2 + 273 CR MORE N :
8107A:

" PHYTGPLANKTON B e Y el e R e P 3 E 4
PERLPHYTON Q 1 2 3 4 ZOOPLANKTCY 0 3 2 3 4
FILAMENTOUS ALGAE 3 1 2 3 4 PACZQINVIRTESRATES 0 1 2 3 4
MACROPHYTES 4 1 2 3 4 FISH -0 ) 1 2 3 4
G - Bprent . 1 - Sparse 2 - Moderate 3 - Abundant 4 - Profose
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m fuﬂ

P e s
'H -l~-¢an°£.ﬂ R H«‘-’.’-‘a“lh o

. STREAMSENK T - e BT e e AT R e SIS oy e
VEGETATIZN: . GRASSES SRUSH _ HERBACEOUS .. CONIFERS . DECIDUUS BARREN - . OTHER
wacRosExTIOS t@nm‘rw:“s..-a;u c.:rcx usr mnxcn; t;)';;v:uf cacum / ,,” ey ‘_ “ o s e
sporszs s'f"i e $-77- = | DRAGOMFLJES 3<% - 2 OF L-i. o |RATEAREDMBGEOTS -t R - s
HYCRA il - DAHSELFLIES - MIDSES -
FLATWGRYS TRUE_EUSS STOREFLIES
ROUITIZZYS BEETLES . ; MAYFLIES
LEZCHES = AQUATTC CATTERPILLARS -SURROKEAS
WATER I7IS ALDERFLIES -S1IMETS
SOUBLSS BELLGRAMITES L1 INGERS, SPRAMLERS
SCuCS ;i RANEF: 1ES S 3 CACISFLIZS
CRAYF IS NO-SEZ-UMS -FRSE LIVIAG
SUILS-t ™EETS SLACKFL IES 3 -PURSE CASE MAYERS
CLASS DEERFLIES -TUBE_CASE MAYERS
ADUATIC Z33THIORMS - SOSUITOES -SADDLSCASE HAXERS
SKIPERLIES . -NET SPINNERS OR RETRIATUAKTS
NOTES, EiC.

" STATION A

ke s Sy — Flow

e A5m —> X @ SEDIENT. e i re
S 2 ‘i""“”k':-‘ Kl e e =S _,"Sfi b\PLe ST SR M S S AR
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APPENDIX X

MICKIGN: CERARIVERT OF KATURAL FESOUACES R
WATER QUSLITY DI7ISiZy — . : TREAY PKOELE™ AISESSERT

——————— " — — ——

Station N.mye- a i lnves:igdtn;(s) EVANS f/j/]’/f/ i //’ Z

Date X_iS9y FD  twm_[JR:#S  percsasew meer /Y, 25, 14 17
BAOY OF -.urrp /..’JQ,--JH.,- ax_ArFEIC wecation LrvErvr=o)

county '/_[' y,v- e rt/s‘ S RIS g e gi;)bg vy Sl
REASON 7GR SURVEY \TaN‘-‘S _CHEELIICEL - PENNoLT  DISCIPECE _fatr/"S

B s

——— - - - —— — — .+

VICINITY LAND USE:* Mostly Forest Mostly lirtan Mostly Agriculture Other /NQ-/Q TR2<-
CAVE. STREAM NIOTA____ ST @ AVE. STREM JEPTH_CLJ @ vELoCrY 2 Q.73 ms o STRENA )
STREAM SAADING: Open Pcrtly Open Shaded STREAN TYPE: Coldwater ‘War-water
WATER Tewe. " /[ ¢ /] _*c mataw. i_ C WIATHER: Sunny-Partly Cloudy—Cloudy— Rainy " "CM u/s: Yes =2 km
CHAVHELIZED: = Yes ™ No  ~CHANGEL EICSION: ;!one — Slight — Moderatz — Severe - "HIGH WATZR MARX__ . /(~ m

SECCHI DISC TRNIS:

o TUFRIDITY: Clear— Sligntly Turbid — Turbid — Cpajue UATER COL0R —_—

WATER J093S: Mor=al R Sewage Petroleum Chemical Ozher
SURFACZ QILS: Mone Siick Shaan Globds Flecks
SEDIMENT ODORS: Normal Sewage Petroleun Chanical Anasrobic | Ctrer_
SEDIMENT Q(LS: Absent Siiae Moderate . Prafuse
DEPOS'TS: Sludze - Sawdust - Paperfiber Sand Relict Shells Qther
7 -
ARE THE USSEXSICES OF STONES w-ICH ART NOT SESTLY INSICOED I SUSITRATE SLACK? =S NO ‘-‘./ﬁ
R T
SUESTRATE VELCCITY PESCENT IN 1) SUBSTRATE s SIRCEINT
TY?: misac SaioLing 2623 | Y=g 23 5:E TiwIng 133
BOULDERS >1.2 256 = { 10*) dia. CLAY Slick texture
>3 fps)

RUBBLE™ >0.8 6%-256 en { 2.1-1C") dia. MARL Gray, shell frag=ants

(»2 fps) -
GRAVEL” >0.3 2-6% m (C.1-2.57) dia. ODETRITUS  Sticks, weod, coarse

(>1 fps) plant zaterials
SaD >0.2 0.06-2.00 = dia. ‘ FIGRWUS  Partially decocposed

(>0.7 fps) Gritty texture S0 PEAT plant material
SILT »>0.12 : 0.023-0.006 =m dia. PULPY Ficaly divideJ plant

(-0.% fps: PEAT material, oarss

indistinquishatle

RUCK-1D »0.12 dlack, very find arganic 0

(-0.2 fps) . = LOGS & STICKS
*{M3EDCEDRESS: 0 = NONE 1 = 1/3 03 LESS 2 = 2/3 CR MCRE g .
BIOTA:
PHYTOPLANXTON o 1 2 3 4 SLIMES L 2 3 4
PERIPHYTCN 0 1 2 e 4 ZOOPLANKTCN Q 1 2 3 4
FILAMENTOUS ALGAE 0 1 2 3 4 MACROINVIRTESRATES 0 1 2 3 )
PACRCFHYTES 0 1 2 3 B FISH Q 1 2 3 L)

C - Socant 1 - Sparse 2 - Moderate 3 - Abundant : 4 - Prcfise
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F1sH GNTE FISH

ROUGH FISH

FORRGE FISH --. . -
AQUATIC PLATS =~ ~—-rm—e— -—=-  PERIPHYION - - -- FILAMENTOUS ALGAE
EACRORATES 7 S ARl LN a MR T s e Ly S
STREAMSANK y 7 S5 T )
VEGETATION: GRASSES BRUSH - - HERSACEQUS CONIFERS DEC [DUOUS "~ BARREN OTHER

—_—
.

MACROBENTHOS CUALITATIVE SAMPLE CHECK LIST (IMOICATE DOMIMAMT GROUPS)

DPAGOMFLIES

SPONGES PATTAILED MASEOTS
HYDRA DAMSELFLIES M[2GES

FLATSO0R4S TOUE 3uGS STonIALIES

ROUNDLTRH IEETLES M2YEL IES

LEECHES ACLATIC CATTE2ILLARS ~SURRDOWESS

WATER "iTE3 ALDERFLIZ -SHIMMES

SCWEUGS HELLGRAMITE 0L INEEIS, SPRANLERS
SCuas CRANEFLIES S2I21STLIES

CRAYFISH ¥)-SZE0S -£3ze Lyl
SKAILS-LIMPITS BLACKFLIES -TIRSE CASE MAXER

i
l
I =738 CAST MAYERS
!
|

CLAAS OSSR TS
AGUATIC =~RTFERCIAS HOSTIITOES =SATOLECASE HAKERS
SNIPEFL IES -NET SPINNERS OP. RETREATMAAKERS

NOTES, ETC.

STRTI6N
B8

PENNWEALT
- DISCErRC £
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APPENDIX XI Lafat.

2 RESTURCES _ £y SECTin

ICRINAN DEPAPTVMLAT &F NATUv
slﬂ&ﬁ.‘ ?ﬂa.‘ l‘ ASJLSS L

. MATER GUALITY DI¥ISIOn
B 2 AR

e e et 3 b am v Wi o e et et B SR S S TR

[ — ‘lnvtshg:t:r s) -:t:}/ﬂN [/om’h‘
mz ol /.‘2 0/_,_/9 i";m:'/.? /5 g mromsm nsm /(,_L‘? e 3
8007 OF UATER MQJH SN (f[;:; LocaTion ﬁ[;’; y_~
comit_Y/AYAN ST ST s s ES__ T T T RN ERVIEL)
ReAsI FOR SURVEY __NTINES  QAIELIICHL S PENNGNFLT  QEIES LS IPA ~.4_5.

- — —— SRRt - —-- -.-'-.4----...- -__.._— -—--- —-~---————-—'-:—::‘ - -'—:--—-— 3
VICINITY LAND USE: - Mostly Forest Mostly Uirban “Mostly Agriculture .-~ Other INDZST L /ﬁ_é.' :
AE. STREAM UITH_ 20— m AE. STPSN OEPTH_O. 7 - @ VELWINY G /2 ms _SIREX b8 .7C7 -
STAEMM SADUHG: ~ GOnen  Partly Open  Shaded  STREAM TWPE:  Coldwater  armater :
water Tewp._ToT °C AIR TEw. S °C ° WEATHER: . Sunay—Parcly Cloudy— Cloudv— Rainy - ORM u/s:- Yes Jg - — Q
CHANNELIZED: __Yes — CHARHEL EROSIO’L None — Slight — Moderatzs — Severe ____ HIGH WATER MA7K_- ). / 5
' SELCHI O[SC TRANS: a ,,TUP.!.ID!TY: ~Clear_ Slighutly Turdid — anﬁid—Op-lque - - YATER COLCR —— et
WATER ODORS: | foraal _ . . Sewage . . Psiroleum - Chomical Other
SURFACE OILS: __ Nane SHk S Shasa " Globs Flecks
SEZIMINT OCIRS: Normal Sewag2 Pexreless Chemical _ Anaerdbic Otrer_
SEDIMEMT OILS:  Avseat Slight __Moderats [ .7 . Profuse
SERCSTES: Sludge Sawdust  Paperfitar Sand _ Relict Shails Ctrer
ARZ TRE URCERSISIS OF STTNIS WMITH ARE NOT DETPLY IMZIIZIT N SUSSTAATE 3LaiL? .. TS e 0: /J,r_‘:
FLG '
SUSSTRAIE VELGIITY CHARSCTERISTICS 9IRLINT IN SUBSTRATZ CHASACTERIZTICS
TISE - mis=z 0R Siic SIMBLING AR3A TIFT O] S22
BOULDERS™ >1.2 255 as ( 107) dia. - CLAY Slick texture
(>3 fps) 3
RUB3LE™ >0.6 63-256 mm ( 2.1-10") dia. MARL Grey, shell fragments
. (>2 fps)
GRAVEL* >0.3 2-64 mm (0.1-2.5") dia. DETRITUS  Sticks, wood, coarse 5
(>1 fps) - . plant mazerials
S~ND >0.2 0.06-2.00 mm dia. FIBROUS Partially decomposzd
(>0.7 fps) Gritty texture g z PEAT ___plant material -
SILT >0.12 0.004-0.006 ma dia. i BT PULPY °  Firely divided plant
(>0.4 fps) ; PEAT material, parts
indistinquishatlz
MCK-MUD - 40,12 black. very find organic 95 . 3
-~ (0.4 fps) - s LUGS & STICKS J
~ _'lﬂSEPDSDﬂESS. -0 : mn;\ | = IIJ 03 LESS 2 = 2/3 SR MORE T -4
o ~
! -‘-:G.r-‘:\.-" N = 5 = ™ o -, e “_ 3 e \ e e -3 -
! S 5 3 o s g 3d Y - A Lo ¢
.- PHYTOPLANKTON., < .. 0 1 2 3 4 SLIMES s 3 2 - B
3 pRIPWYTON . . O 1 2 3774 T T TZ00PLANKTON _ - 178 13 s
FILAMENTOUS ALGAE 0 1 2 3 4 PACROINVERTESRATES Q9 1 2 3 4
PACRCPHYTES 0 1 2 3 4 FISH b A 1 2 3 4

G = bpesnt : 1 - Sparse 2 - FKoderale 3 - Sdundant 4 - Profose
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£l GAME FISH
ROUGH FISH :
et} mm:znsa-.- e et e

= S e ey

s
'r- ?z-.--k ra...ﬁ-

STREAMBAMK . _ - B . i . Sy R AR T - AR B, SRRl e oy
VEGETATION: ~ GRASSES BRUSH  ~ MERSACEUS comms _ . DECIDUUS BARREN OTHER

MACROSENTHOS maum'tve SAPLE CECK LIST (mtcars DoMINANT CROWPS) - 4 =

(IR 2 S e v S = nel - TESRIRITINGTL T My Latanet o e e S T O N R
SPOMSES TR DRAGOZFLIES - - .. - | RATTAILED MEG3™TS
e - sausELAL 1ES MIDGES
FLATIORYS TRUE 2UCS STONSFL IES
ROUEDLORNS i BEETLES : MAYFLIES
LEECHES 8 AQUATIC CATTERPILLAZS -EImRCYERS
WATER MITES BLOERFLIES -SHRVERS
SOWBUTS HELLGRANITZS CLTNGERS, Tra T3S
SCUDS CRANER! [ES 5 CADDISFLIES
CRAYFISH NO-SZE-ims : eREE LIV
SHAILS-LIVPETS SUACKFL IES 3 " PURSE CASZ v1¢Z3S
cLts - DEE3A IES -TIRE CASE *27s
AQUATIC EARTHwIPMS : | soscurrees -SACOUSCASE 23S
| swiperuies - | MET SPIRNESS 23 RETREATMAKE3S

WIES, SiC. [ as7 SHo7S ON Fitx1 RvinED,

- §TATION €

e-5x @ €s 242
- nﬁ—ﬁ of GRS
‘-‘///' n/f DEFJSJT/)/"

e I

g 7 | s
/1 : s @CSI 215(14,F ING 1’ 7"‘5) CEMENT

-1 Colg : : e X ; - _______ﬁ 7 Sl -}fc’ﬁba/&hl-,j‘o;l.fi
”;——'—/'— 5 e PAPER N D/SC,HIT;.‘H.'.
/____/ b
JV
JoAnE S
X CREMICH
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. APPENDIX XII
MICHICAS CEFIITMINT CF SATURZAY RiS“l QCEJ -3 - % B BIOLNGY SECTINN ~— -
MATER QuAL:TY DI"(SK’Jﬂ e = AATT: - S‘l’li:\.‘t PRO'.'LE‘! ASSLSS‘lE‘lI'
Station Kusder @ : ___ Investigazor(s) Evh U3 - //J/‘ VAT e
Date ) 1221 FD v _/22YS evotogpary mpwmsR T
BOOY OF SRR ADINGIEZ a2 CLES K wan_ PinSE Vi E6) g T
county__Jo/p yN = Y9 RyEs__ S w__ RNEPVISL] T
x - .
REASOH FC2 SRVEY — 3T ONES_ CAsrtiCr e =~ PEINN a3 T DISCHALEE. (LA
VICIN{TY LAND USE:  Mostly Forest Mostly lirvan Mastly Agricuitare Otner _ /N D/S T /L7l
AVE. STREAM JIDTH__ 20O m AVE. STREM DEPTH__ (2. 3 = VELSCTr_O. 12 =s SREM wm__C. 6F %
STREAM SRACING: _ . Open _ Partly Open _Shaded - STREAM T1Pz: Coldwaler _Marmwiter : &
WATER TEXN?. 2. e All ew. 5 e . WEATHER: Sunny-Partly C!cu:;,'-cloud?— Rainy CAM u/fs: Yes Mo km
CHANNELIZZ): _Yes Mo _ CHAMEL EROSION: MNone — Slicht — Moderat: — Savere  ~ HIG4 MATER MARK_ ./ =
‘ SECCHI 3150 TEans: — @ TURBICITY: Clear— Sligatly Turbid — Turbid — Cpague LATER COLOR
WATER 02C°5: Normal : Sewage PeZroleun Chemical Other
SURFACE Ji13: None STick Sheen _ Glahs Flecks
SEQIMTT =ty flormal Sewage Petrsleu= Che=ica! Anaercdic Otzner
SEDIMENT 2:1S: Absent ~ Slight Mcderate - Prafuse
DEPQS'IS: __ Sludge Sawdust Paperfiber Sand Relicz Skells _ Qther
AT THE LHIIS5IGES OF STCHES RHilda ART MOT SuIPLY IMCEIODD [N SUSSTRATZ 2U2LX? YES W NH
riv.  — S ' ¥
SESSTRAS YeldliTy CHEARAIIERISTICS Bt | g &) D OSG3TRAT TIARRITIRISTIC PERCEST I
TYPT m/sec CR SiiE ING ARSA TPz G] SIZt SAMPLING ARZA
BOULDERS™ 3. 2. 256 == ( 10") dia. CLAY Slick taxture
(>3 fps) :
- RUBBLE™ >0.6 63-235 ma ( 2.1-10") dia. MARL Grey, sk211 fragments
(>2 fps) , .
. GRAVEL® >0.3 2-64 m (0.1-2.5") dia. 3 DETRITUS  Sticks, wosd, csarse 5
(>1 fps) . . plan: saterials
SAD >0.2 0.06-2.00 mx dia. FIBROUS Partially decomposed -
(>0.7 fps) Gritty texture PEAT plant zaterial _
SILT >0.12 - 0.003-0.005 = dia. PULPY Finely divided plant
(>0.4 fp., Sha PEAT zaterial, sarts
e indistinquishable
KICK-MGD +0.12 ~ ¢ black, very find organic 95—
: © (-0.4°fps) - % LOGS § STICXS
* [MBEQOEGAZSS: O = NOX 3 1 = 1/3 0 LESS 2 = 273 CR MORE

£ 7353 \ S
810TA: T e S W
PHYTOPLANK IO ;g_ ‘ ) 2 3 i " suns ol B : 4
PERIPHTTCN _2__ 1 2 3 4 Z00PLANKTON BV P 3 -
FILKIENTCLS RCE 0 ) 2 3 4 MACROTNVERTZZRATES O ] 2 3 4
PACROPHYTES 0 1 2 3 s FISH A 3
G - .dprent 1 - Sparse 2 - Yoderate 3 - Abundant 4 - Profise



http://Prof.se

FISH GAME FISH ONE

-28-
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Gi22AK3, 12" a’;

ROUGH FISH
N CrRCLES
FOR.AG! FlSN «1 .“\1-. 3

znf“""’.n "': Z."?% r.‘s?".im-- m—

e

P—

WNDER
NEAR THE SyfFrCE,

* Jaded pegvoéJ ;

ST/?.:'-'S‘J‘, et Pz pssi 2

—

Rl Lot e~ R S DR W

B T e e 5 e

.

AQUATIC PLAYIS = —*‘t \J,_:’};-h".iﬂ}im = ‘e -%‘:;wf’xwfmms RGE

SRy . e e e, T3+ T POERDITN

————— ~~—-—:--—- S i .< R g b TN

smpkaeR - oo EEEANSI e 2 3 s
VEGITATION: _GRASSES - . BRUSH - -HERSACEOUS CONIFERS DECIDUCUS .  BARREN OTHER
KACROSZNTHOS j.ALITATrVE SwipLe cuECk LIST (Iro[c,.rr 2CIKANT GROLPS) ; e L :

il o % e B aize LT ==
SPONGES - 7 st~ 1) DRAGOMFLIES - sl PATTATLED MAGRITS ~  -~= 3 ~o " 77w oy
woRa " -« siie - | pwsampest - NIDGES SR N e T
FLATWZMS " oI s - i TRUE 8USS STOREFLIES
ROUELDIMS BESTLES MAYFLIES
LEZCHIS ATUATIC CATTESSILLAPS -SURROWEZS
YATEZ MITES ALDE2CLIES -SHLNERS
S043t5 EELLARAMITES ~CL I¥GERS, SPRANLERS
scuns C2AnEFLIES CAZ0ISFLIES
CRAYFISA #-SEZ1MS -FIEE LIVING - :
SHATLS-L IMPETS ZLACKFLIES -PUBST CASE PAKESS
s ; DEERFLIES -TUSE CASE MAKEZS
AQUATIC EARTFAORS B35TGITOES -SADML ECAST MAVESS

~ SKIPERLIES NET SPINNERS OR RETREATVAKEZS

ROTES, ETC.

L7

A
L]

S7om

SE€wz L

l).

Yoty
Lot 08
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= APPENDIX ..HI
MICHIGHT QEPIAMVERT F *310 L KIRURCES ’ o " 8I0LRSY SECTIaM
WATER QUALITY DIViSidn == —= e TR ST e STRES 307 £Y ASsEusvent
- : - -
Station Humber —

Investigator(s) _ e SVAA o }_‘ 2LV A EH____

Oate 212 v _JY¥ /57 peoreoazsm mree Az
soor 0F wirex_LANTugrom CRPEEXR wanm_ RIVEFv: S) e S
co;::m___—[;;:/_-/;{".'y' f ; PRSI T L e = 2 LrispyrEed

o ey o=, va 3 CLotMiclCe Pohssirtel D5 ROE _ IMFACTS

SICINTY LARZ USE:  Mally ’:Frstﬂ 77 Mestly Birban  Postly Agricalture u'.'-" /g. - _ﬂ h £

AveE. sTREzt utorn_ /2 o muz. sTRERM cePti Q.4 o veetiny_C./t s STREM w__ 04 S 7

STREAM SHADING: Co2n Partly Open Shaded STREAM TYPE: Col2umzter Rarmwater Y,
WATER TEMP. 7,7 T°C A1 TE®.S. & °C  WEATHER: Sunny—Parily Cloudy- Cloudy— 2xiny Oi u/s: Yes o tn
CMANRELIZED: “Yes %o CMAGIEL EROSION: Mome — Slighs — Moderzta — Severe wm et wx_ 0-/5  a
SECCHI DISC TRAS: * @ URBIDITY: Clear— Sligstly Tertid— Turbid— Sz2z.a  ATER COLO? S
WATER 0D0FS: T Sgmal T Sewage Petrole .z " Cheaizal Goner
SURFACE 0ils: T2 T . Stick Shoen Glcts Flecks
SEDIMENT QLIR3: —— N2l Sewage "7 Petroleun Chzrmic2l 2-zercoic Ciner
SEDIME4T QILS: 2tsz=t ; Slight = Mslarate ) T T Sesfuyse
DENR IS 3i.2z2 Sawdust Pegerfiter €2t R2lics $=2iis = QGther
ART THE USCIASIDI3 OF ITITI3 A-I0M ARE NOT DEIFLY [NED0S5 In SUIIILATI ZACK? vES x /'\),q
L i -
SuSSTRATE  —- LIS CHARACTERISTICS
TYPE m/séz OR SiiIE

BOULDERS® 1.2 255 o= ( 10") dia. CLAY Siick tecture

(>3 fps)
RUSZLE™ >0.8 64-255 =m ( 2.1-10") dia. MARL arey, shell fragomeats

(>2 fps) ;
GRAVEL” »0.3 2-6¢ ¥ (0.1-2.5") dia. 5 DETRITUS  S:ticks, wsod, ccarse T

(>1 fps) siznc zaterials
SAND >0.2 0.05-2.00 om dia. Sy e o FIBRGUS  Partially dacomposed

(>0.7 fps} Gritly texture g PEAT siant materiail
SILT >0.12 0.005-0.006 /= dfa. - S L puLey Finaly divided plant

(>0.4 7ps) PEAT raterial, parzs

ingistinquishatle

MUCY.-MuN -0.12 black, very find organic ?O - -

{09 Tas) : WSS 8 ST TUIOT T .ol
*|MBEDCEONSSS: 0 = O8I 1 = 1/3 02 LESS 2 = 273 CR MGRE R R S——
810TA: SR R i Y
PHYTOPLARKTON L 1 2 3 4 SLiMES 0 -1 2 3 3
PERIPHYTCH 2 i 3 T 2c0PLANATEN TREE 2 3 4
FILAMINTOUS ALGAZ 3 1 2 3 4 PACAOINYERTIRATES ~ 2. 1 2 3 4
MACROPHYTES ol R 2 ¥y 8 FISH 0 1 2 3 4
G - Sgeent 1 - Scarse 2 - Meagerate 3 - Adyndant 4 - Prof.ye
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F1Sd S5€ FISH
ROUSA FISH =3 iag? 55 N ok o=
oNE  DEFD ATy - TP FELOS
FOPAGE FISH :
=) R o TR ’ A o T T
- OUT FALL, NoT Einthié
AATIC PLANTS ¥ b o PERIFHYTON whi _ FILAMENTOYS ALGAE
. R o . S, SO = ~ae N 7- 5, <x L e, > 4
MAZSOPHYTES : MR P s BT
STRIAMESANX i B o 7 ol == s —
YE3ITATION:  GRAS3ES - ERUSH NER3ACEONS ConiFEss DECIDZ0US BARDEN OTHER
MACR m":es QUELITATIVE SAMPLE C32cx LIST (IMDICATE DOMUIANT SRGs)

SPCIRES - DRASORSL €S RATTATLED MAGSITS
i | oawsmirvrss MIDGES - :
LATIORMS ‘ IRLZ 2535 STGNEFLISS
ROUNONOTAS | - : ['—:5?155 MAYFLIES
LIZCRES ACMITIC CATISEPILLAAS -BIRROVERS
HETIX MITES 3155371 {ES -SUEmERS
STUESSS HILLS2EMITES | L1 INSERS, SPOALERS
sCits - ! canorse tes
|

~FREE LIVINS

SA= LS. IMPCTS

=PURSE CASE “:723S

Ci2¥s =TUSE CASE MAKE3S
ATUATIC ERRT COMS HOSITIES -SADQLECASE “AER
SREP=TLIES -RET SPINNMZRS CR RETREATIANIRS

STETION D

Da

@ 35113'1__

-

—40&':3 CAcm C13 2

( D/rcﬂr‘félhc- LIITH
JOILET PAFSL ; pﬁ t/Z, u.

/019/ 4.95 7.0

~






